Characterization of rubber tree microRNA in phytohormone response using large genomic DNA libraries, promoter sequence and gene expression analysis.
The para rubber tree is the most widely cultivated tree species for producing natural rubber (NR) latex. Unfortunately, rubber tree characteristics such as a long life cycle, heterozygous genetic backgrounds, and poorly understood genetic profiles are the obstacles to breeding new rubber tree varieties, such as those with improved NR yields. Recent evidence has revealed the potential importance of controlling microRNA (miRNA) decay in some aspects of NR regulation. To gain a better understanding of miRNAs and their relationship with rubber tree gene regulation networks, large genomic DNA insert-containing libraries were generated to complement the incomplete draft genome sequence and applied as a new powerful tool to predict a function of interested genes. Bacterial artificial chromosome and fosmid libraries, containing a total of 120,576 clones with an average insert size of 43.35 kb, provided approximately 2.42 haploid genome equivalents of coverage based on the estimated 2.15 gb rubber tree genome. Based on these library sequences, the precursors of 1 member of rubber tree-specific miRNAs and 12 members of conserved miRNAs were successfully identified. A panel of miRNAs was characterized for phytohormone response by precisely identifying phytohormone-responsive motifs in their promoter sequences. Furthermore, the quantitative real-time PCR on ethylene stimulation of rubber trees was performed to demonstrate that the miR2118, miR159, miR164 and miR166 are responsive to ethylene, thus confirmed the prediction by genomic DNA analysis. The cis-regulatory elements identified in the promoter regions of these miRNA genes help augment our understanding of miRNA gene regulation and provide a foundation for further investigation of the regulation of rubber tree miRNAs.